We reviewed epidemiological studies on breastfeeding and breast cancer among Japanese women. This report is part of a series of articles written by our research group, whose aim was to evaluate the existing evidence concerning the association between healthrelated lifestyles and cancer. Methods: Original data were obtained from MEDLINE searches using PubMed or from searches of the Ichushi database, complemented by manual searches. Evaluation of associations was based on the strength of evidence and the magnitude of association, together with biological plausibility. Results: Three cohort studies and five case -control studies were identified. Cohort studies failed to find a significant inverse association between breastfeeding and the risk of breast cancer. Most of the case -control studies observed a statistically significant or non-significant risk reduction for women who ever had breastfed or for women with a longer duration of breastfeeding. Experimental studies have supported the biological plausibility of a protective effect of breastfeeding on breast cancer risk. Conclusions: We conclude that breastfeeding possibly decreases the risk of breast cancer among Japanese women.
INTRODUCTION
Breastfeeding has been hypothesized to reduce the risk of breast cancer. However, early systematic reviews have not yielded consistent findings for the association between breast cancer risk and ever breastfeeding or cumulative breastfeeding duration (1) (2) (3) . Recently, epidemiologic studies of breastfeeding with the risk of breast cancer have been combined in two meta-analyses (4, 5) . A pooled analysis from 47 epidemiologic studies, including 50 302 cases and 96 973 controls, showed a significant, 4.3% reduction in breast cancer risk for every 12 months of breastfeeding (4) . A systematic review carried out by Berrino et al. (5) for the World Cancer Research Fund/ American Institute for Cancer Research (WCRF/AICR) included 80 epidemiologic studies. The meta-analysis on four cohort studies as well as that on 37 case -control studies showed a 2% reduction of risk per 5 months of breastfeeding (5) . The review panel concluded that evidence that breastfeeding protects against both premenopausal and postmenopausal breast cancer is convincing. Most of the component studies in the two meta-analyses have been conducted among Western populations. In addition, after these appraisals, some studies have been published in Japan. We reviewed the epidemiological studies on breastfeeding and breast cancer among Japanese women. This report is part of a series of articles by our research group, whose aim was to investigate the association between lifestyles and major types of cancer in Japan (6).
PATIENTS AND METHODS
Epidemiological studies on the association between breastfeeding and breast cancer incidence or mortality among Japanese were identified through a MEDLINE search from 1980 to 2011 using the terms 'breast cancer', 'Japan', and 'breastfeeding', 'lactation' or 'reproductive factors'. A search of the Ichushi (Japana Centra Revuo Medicina) database was also done to identify the studies written in Japanese from 1983 to 2011. For inclusion into the review, studies had to be of analytic epidemiological nature written in either English or Japanese and include Japanese populations living in Japan. In the case of multiple publications of analyses of the same or overlapping data sets, only data from the largest or most updated results had to be included. Incidence is given priority over mortality as an outcome measure. Details on the evaluation methods are described elsewhere (6) .
Results from each study were summarized in the tables separately by study design as cohort or case -control studies. Relative risks (RRs) or odds ratios (ORs) in each epidemiologic study were grouped by magnitude of association, with consideration to statistical significance (SS) or no statistical significance (NS), as strong, ,0.5 or .2.0 (SS); moderate, either (i) ,0.5 or .2.0 (NS), (ii) .1.5 -2 (SS) or (iii) 0.5 to ,0.67 (SS); weak, either (i) .1.5 to 2 (NS), (ii) 0.5 to ,0.67 (NS) or (iii) 0.67 -1.5 (SS); or no association, 0.67 -1.5 (NS). Some studies provided RRs or ORs according to categorized duration of breastfeeding. We mainly used the RR or OR for the longest duration category. After this process, the strength of evidence was evaluated in a manner similar to that used in the WHO/FAO Expert Consultation Report (7) , in which evidence was classified as 'convincing', 'probable', 'possible' and 'insufficient'. We assumed that biological plausibility is based on evidence in experimental models, human studies and other relevant data.
MAIN FEATURES AND COMMENTS
Out of 11 papers identified (8 -18), 3 papers (one cohort study and two case -control studies) were based on a single project (9, 10, 14) . We excluded the case -control studies (9, 10) . For another set of multiple publications (8, 15) , we included the one that provided information on the number of children breastfed (8) . Thus, three cohort studies (14, 15, 18) and five case -control studies (8,11 -13,17) were included in this review. Tables 1 and 2 give details of the component studies, including age range, study period, numbers of women enrolled, RR or OR of breast cancer for breastfeeding and covariates used in adjustment. These studies reported estimates of RR or OR for ever breastfeeding or duration of breastfeeding. Summaries of the magnitudes of association for these studies are shown in Tables 3 and 4 .
Cohort studies failed to observe a significant inverse association between breastfeeding and the risk of breast cancer. One study showed a non-significant increased risk (14) . However, in this study, the number of breast cancer was very small and there was a non-significant decreasing trend in risk with increasing duration of breastfeeding among women who have ever breastfed (14) .
Two out of the five case -control studies reported a significantly decreased risk of breast cancer for ever having breastfed when compared with never (13, 17) . However, history of breastfeeding was limited to that for the last child in one (13) and parity or number of births was not considered as a confounding factor in the other (17) . Remaining three studies assessed the association of ever breastfeeding or duration of breastfeeding with the risk of breast cancer after considering number of births (8, 11, 12) . Yoo et al. (8) observed a non-significant, 38% reduction of risk for ever having breastfed and the trend for decreasing risk with increasing duration of breastfeeding was statistically significant. About 40% reduction of risk was observed among women who had breastfed for more than 25 months in a study reported by Yao-Hua et al. (12) , but this risk reduction was not significant.
Overall, a protective effect of breastfeeding on breast cancer risk was suggested in some, but not all studies. History of breastfeeding is closely related to other aspects of births, including number of births and age at first birth. Although most of the studies in this review considered such potential confounding effects, any single study is not large enough to discriminate the effect of breastfeeding. Considering that the risk reduction rates estimated from the earlier-mentioned international reviews were ,5% per 12 months of breastfeeding (4, 5) , it is unlikely that individual studies could consistently present an inverse association between breastfeeding and breast cancer risk. In addition, the risk reduction should be great for extended breastfeeding but small for ever having breastfed when compared with never. In this review, studies, especially cohort studies, on the duration of breastfeeding and the risk of breast cancer were few.
On the other hand, some studies rather suggested a risk reduction greater than those estimated by the international reviews. The percentage of women choosing 'breastfeeding only' has been declining in Japan (19) but is still higher than those in other developed countries (4). Thus, women who have never breastfed may be more likely to be those who attempted to breastfeed but were unsuccessful. Ability to successfully breastfeed may have contributed to the potential protective effects of breastfeeding. However, there is no consistent evidence for the association between experience of insufficient milk supply and the risk of breast cancer (20) . Possible confounders other than the number of births and age at first birth should also be considered. Minami et al. (19) reported that Japanese women with a high educational level or with a history of breast cancer in mother were less likely to choose breastfeeding only. Inadequate control for confounding may have resulted in an overestimation of the true effect of breastfeeding. The observed risk reduction appeared to be somewhat stronger in case -control studies than that in cohort studies. This trend would be due to publication bias in case -control studies, in that more strongly 'positive' study finding may have been more likely to be accepted for publication. We cannot also deny the possibility of selection bias or recall bias in case -control studies. However, small number of studies and the lack of information on the risk associated with longer duration of breastfeeding in the cohort studies preclude us to compare the results between the cohort and the case -control studies. Besides cumulative duration of breastfeeding, characterization of breastfeeding such as initiation of breastfeeding, number of children breastfed, quantification of mixed feeding and reasons for cessation for breastfeeding would be expected for future studies.
Possible mechanisms that contributed to the protective effects of breastfeeding include reduced systemic estrogen and progesterone levels, increased prolactin, excretion of estrogens and carcinogens out of the breast ducts, terminal differentiation of breast epithelial cells brought on by breastfeeding and delay in return of ovulation (21) . It is biologically plausible that breastfeeding is related to breast cancer.
EVALUATION OF EVIDENCE ON BREASTFEEDING AND BREAST CANCER RISK IN JAPANESE
From these results, we conclude that breastfeeding possibly decreases the risk of breast cancer among Japanese population. On the basis of epidemiologic studies in the world and assumed biological plausibility, some evaluations conclude that breastfeeding decreases the risk of breast cancer. This evaluation is not contradictive with their conclusions. Even in the absence of strong evidence for protection against breast cancer in this review, breastfeeding requires continued promotion and support because of its other known benefits to the mother and the child.
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